ABSTRACT
INTRODUCTION
The human consumption of poultry meat has increased over the years due to an increased population and demands for poultry meat. Also, the availability of poultry meat has become more available for consumers to purchase. However, the requirements for large production of poultry within a short time frame cannot, sometimes, meet the demand. This is because poultry flocks have to meet welfare and hygienic demands so they can be stated fit to eat. Many veterinary drugs and prophylactic treatments are given to prevent the spread of poultry diseases [6] .
Coccidiosis is a serious disease of poultry that can cause huge economic losses particularly where birds are reared intensively. To avoid the disease, coccidiostats are routinely given in poultry feed prophylactically and there is concern that this may lead to residues in poultry meat and eggs and present a risk for consumers. The farmer does prevent the parasitic disease with preventive measures of administrating coccidiostats into routine care, however the withdrawal period of coccidiostats before slaughter needs to be determined to prevent the accumulation of coccidiostat residues [5] .
The European Union (EU) has many regulations gov- EU member states are legally obliged to control the residues of veterinary medicinal products including coccidiostats in food and feed under the Council Directive 96/23/ EC [3] . As with the screening of food of animal origin for human consumption, it is important that the methods used for the screening must be: rapid, allow a high throughput of samples, and relatively simple sample preparations. The current residue control strategy is based on an initial quali- 
MATERIALS AND METHODS

Poultry meat samples
To determine whether the Total Antibiotics and the (6) , duck fat and skin (1), duck breast (1), chicken thigh (4), chicken fat and skin (2), chicken spleen (2), chicken gizzard (2), chicken kidney (1), chicken liver (2), and chicken heart (1)] were stored in a freezer at -20 °C until the analysis.
Preparation of samples
All of the samples for both MIT tests used the same preparation method as for the Total Antibiotics. Poultry meat samples were thawed and 2.5 g of meat was weighed in a tube and minced with a sterile lancet. The extraction buffer provided from Total Antibiotics was diluted 1 : 10 with demineralised water. Ten ml of freshly prepared extraction buffer was poured into the test tube with the minced poultry tissue and foil tops were placed on top. The test tubes were vortexed for half a minute and incubated for 2 hours at 37 °C. The clean supernatant was collected and used in the respective tests.
Total Antibiotics
Product detail: A commercial antibiotic broad spec- Photos of samples can be made directly after reading the samples to ensure that no changes had taken place.
Premi®Test
Product detail: A commercial antibiotic broad spectrum screening test kit supplied by R-Biopharm AG (Germany) containing 25 ready-to-use ampoules with Bacillus stearothermophilus var. calidolactis in a solid agar medium was also used to test the same samples. + -positive sample; ± -dubious sample; --negative sample CHBM -chicken breast muscle; CHTM -chicken thigh muscle; CHF&S -chicken fat and skin; CHS -chicken spleen; CHG -chicken gizzard; CHK -chicken kidney; CHL -chicken liver; CHH -chicken heart Figure 2 shows the resulting colour change in the agar medium for the Total Antibiotics. Figure 3 shows the resulting colour change to the agar medium for the Premi®Test.
The bar chart below in Figure 1 shows the differences of positive, negative and dubious results shown in Table 1 .
The second set of results was done with samples from different Slovakian supermarkets (Lidl, Billa, Tesco). The results of the screening for the presence of coccidiostat residues in poultry meat by MIT Total Antibiotics and Premi®Test are presented in Table 2 . Figure 5 shows the resulting colour change in the agar medium for the Total Antibiotics. Figure 6 shows the resulting colour change to the agar medium for the Premi®Test.
The samples also showed that both the Total Antibiotics and the Premi®Test had both negative and positive results. The bar chart below in Figure 4 shows the differences of positive, negative and dubious results shown in Table 2 .
DISCUSSION
In this study of establishing the performance of the newly developed MIT, the Total Antibiotics and a comparison with the commonly used MIT, Premi®Test was made.
The comparison was done to evaluate the efficiency and sensitivity of the Total Antibiotics by using the same samples of poultry meat.
The sample preparation for both MIT was the same. The extraction buffer from the Total Antibiotics kit was used to extract the contents of the tissue and convert it into a clear supernatant solution so it could be used in both MIT. The extraction buffer must be correctly diluted with demineralized water (9 parts water and 1 part extraction buffer). If normal tap water or bottled water was used, this could contaminate the extraction buffer and serve as a "carry over"
with the samples once mixed. Samples must be minced into smaller pieces so the surface area of the poultry meat is high. Ampoules/test tubes used in the kit must be handled with care and stored in the fridge at 4 °C and if the medium agar had changed colour inside the well before use then the ampoule must be discarded. To ensure the extraction buffer and the ampoules used for both the Premi®Test and the Total Antibiotics were suitable to be used in residue detection, the kits must be kept at 4−6 °C. Manipulation of the kits were handled with care.
Each test run in the study had one negative control. The negative control was the same sample in all series of screening. This was done to ensure fair and consistent results and recognition once the colour had changed. The negative control was a breast muscle sample from a chicken con- With the positive samples used in our study, the second confirmatory test could be made so concentrations and individual identification of coccidiostats could be done.
CONCLUSIONS
The production of poultry meat is carried out to meet the consumer's demand for their nutritional health. The effects of coccidiosis on the poultry industry has detrimental effects on the number of poultry and the cost of rearing.
The production of coccidiostats is widely used to control the spread of the protozoan parasites among the poultry flocks. However, the accumulation of coccidiostats in poultry is also toxic and if passed along the food chain for human consumption, then this can have negative impact in the quality of meat and increase health risks for consumers, especially for those on a diet mainly of poultry meat. It is up to the Regulations set by the EU to make standards so they can be referred to during the manufacturing process.
In this study, the analysis of the presence of coccidiostats was determined because of the impact of the "carry over" of veterinary drug residues and specifically coccidiostat residues in poultry meat. The analysis of premixes, feeds and poultry meat can be done to determine the pres- Unfortunately, the Total Antibiotics was only able to detect the presence of a coccidiostat or of multiple coccidiostats in the sample; it was unable to determine the level of coccidiostats or if multiple coccidiostats were present in the sample. It is a rapid screening procedure which could be used, as it can still abide by the Regulations set by the EU. The test has the ability to detect the substances at their MRLs, however the confirmatory test afterwards need to be done by another laboratory test.
